Current Considerations on Characterization of Immune Response to Multi-Domain Biotherapeutics.
Compounds containing two or more structural domains with a distinct mode of action relevant to functionality have been defined as multi-domain biotherapeutics (MDBs). Several modalities, including endogenous protein fusions with an antibody Fc fragment or another polypeptide, bispecific antibodies, antibody-drug conjugates, as well as polyethylene glycol conjugates have been viewed as examples of MDBs. Similar to other biotherapeutics, MDBs have the potential to induce a host immune response, commonly detected in the form of anti-drug antibodies (ADAs). The need to characterize ADA specificity to a particular domain of the MDB has been identified as a potential regulatory requirement based on the compound nature of the drug and associated immunogenicity risk factors. MDB-related immunogenicity risk factors are discussed herein. The relative risk level of each of the immunogenicity factors was analyzed based on publicly available information. It is proposed that MDB-related immunogenicity risk factors can be divided into major and minor categories. Major risk category factors include (a) presence of immunogenic structural or linear epitopes of either non-human or human sequence origin and (b) significant homology of an MDB domain to an endogenous protein with a specific and unique function. Proposed minor risk category factors include (a) epitope spread, (b) repetitive antigenic structure of MDB, and (c) hapten-like effect due to chemical conjugation or fusion with a larger protein. Detailed modality-based information on several examples of MDBs is presented to support this proposal.